MHC-B variability within the Finnish Landrace chicken conservation program.
The major histocompatibility complex (MHC) is a cluster of genes involved with immune responses. The chicken MHC has been shown to influence resistance to viruses, bacteria, and infections from both internal and external parasites. The highly variable chicken MHC haplotypes were initially identified by the use of haplotype-specific serological reagents. A novel SNP-based panel encompassing 210,000 bp of the MHC-B locus was developed to allow fine scale genetic analyses including rapid identification of novel haplotypes for which serological reagents are not available. The Finnish Landrace breed of chickens traces its origins to almost 1,000 years ago, with multiple lineages maintained as small populations in isolated villages. The breed is well adapted to the cooler Finnish climate and is considered to be an infrequent egg layer. Conservation efforts to protect this endangered breed were initiated by a hobby breeder in the 1960s. An official conservation program was established in 1998 and now 12 different populations are currently maintained by a network of volunteer hobbyist breeders. Variation in the MHC-B region in these populations was examined using a panel of 90 selected SNP. A total of 195 samples from 12 distinct populations (average of 15 individuals sampled per population) were genotyped with the 90 SNP panel specific for the MHC-B region, spanning 210,000 bp. There were 36 haplotypes found, 16 of which are a subset of 78 that had been previously identified in either commercially utilized or heritage breeds from North America with the remaining 20 haplotypes being novel. The average number of MHC-B haplotypes found within each Finnish Landrace population was 5.9, and ranged from one to 13. While haplotypes common to multiple populations were found, population-specific haplotypes were also identified. This study shows that substantial MHC-B region diversity exists in the Finnish Landrace breed and exemplifies the significance tied to conserving multiple populations of rare breeds.